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(57) Abstract 

A method of pi™^ * cookie having a liposome^ncapsnlat^ component disper** I therein and Evened to a «inb- 
like struc^rdSS The liposomes substantially retain their strung integrity durmg the peasant ^^P^^ 
^rSg and renndn intact the finked cookie, TO* liposomes may ettcapsu^flayorm^ f^^f^^o^ 
and other labile food additive The liposome may provide a summed rd&so of the «^ * ^ <^ 
oSSSiS consumption. The cookies are prepared by feeding ^^-^-^ 
ker-Hrtrader (10), and h*med to form a heat treated mass, A hposome^ncapswlaied component is *f^£™^ r ^™j^ 
JES5s«5 Lxed *t low pressure and temperature * prevent rupmre ^t^hP^.An op*on* 

Minted to form a dough-like mixture. Tte mixture is then extruded into shaped cookie pieces, and leavened by heating in an o* 

en. 



PAGE 57/133' RCVD AT 6/25/2004 4:41:25 PM [Eastern Daylight Time]" SVR:USPTO-EFXRF-1/0* DNIS:8729306 * CS1D:7033834304 * DURATION (mm-ss):43-06 



Sent By: HOLLANDER LAW FIRM, P.L.C.; 



7033834804; 



Jun-25-04 5:09PM; 



Page 58/1 



DESIGNATIONS OF *DE* 

Until further notice, any designation of "OF* in any imernationa! application 
whose intemattooai ling date prior to October 3 V 1990, shall have effect in the 
territory erf the Federal tteputttc of Germany with the exception of the territory of the 
former Gorman Democratic RepubOc 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify Suites party to the PCT on the front pages of pamphlets publishing international 
application* tinder the PCT. 



AT 


Amtriu 


ES 


3p»in 






Atf 


AjHinll* 


Ft 








Bl 




PR 


Fnuust: 


ML 


Mali 


BE 




CA 


CUfaun 


Mft 


Mairriianii 


hp 


Bmkinii Fa&so 


Cfl 




MW 


Malawi 


BC 




CA 


Grace 


HL 




fikl 


HV 




no 


Norway 


ft* 




IT 


tuly 


RO 


Romania 


CA 




JP 


Japan 


SD 


Sedan 


CF 


CcoUmJ African Republic 


KP 


Democratic People's Rcpabfk 


se 


Swwkm 


CG 












CH 




ICR 


Rcpnbfic flf Kwa 


SU 


Onion 


CM 


Cameroon 


U 




TO 




D6 


OaMu^; federal EtapubOc «C 


LK 


5*1 Uaka 


TG 


Tw 


DK 


DOHHfi( 


LU 


LuKinlfacKir^ 


US 


Unhcd State* of 



PAGE 58/1 33 * RCVD AT 6/25/2004 4:41:25 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID J033834804 * DURATION (mm-ss):434)6 



Sent By: HOLLANDER LAW FIRM, P.L.C.; 7033834804; Jun-25-04 5:09PM; Page 59/133 

EXTfcUSXOK BAKING OF COOKJSS HAVIKG LIPOSOME 
BKCAPSUliATBD IEKTS 

glEIJ) OF TSlB rOTENTlON 

The present invention relates to the production of 
cookies having a cnamb-like structure using extrusion 
beat treatment and post extrusion baking. More 
specifically, the invention relates to a method of 
5 producing an extrusion-processed cookie having liposome- 
encapsulated compounds dispersed therein. 

BACKGROUND OP THE T yVENy ^ON 

in the production of a high oil containing 
farinaceous composition by extrusion cooking, mobility 
and immiscibility of the water and oil phases generally 
Increase with increasing temperature* Additionally, the 
mechanical action of extruder screws tends to increase 
separation of oil from the remaining cookie mass + The 
tendency for the oil to separate is at locations within 
the extruder at which the components are subjected to 
the highest pressure. Exemplary of high pressure 
locations in a. twin screw extruder are; 1) the space 
between the extruder screw tips and the die or if ice , and 
2) the narrowest or more restricted passageways between 
the left and right hand screw elements. 

Oil separation under system pressure (screw or die 
pressure) can be manifested in extruder surging or 
uneven mass flow rates from the die. Upon extrusion 
from the die, separated oil may; 1) appear as a coating 
on the remaining dough mass, or 2) periodically 
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discharge separately from the remaining dough mass. Non- 
homogeneous dough production and discontinuous extruder 
operation may thus result from oil separation. The 
problem of oil separation increases with increasing oil 
5 levels. 

Water separation from flour, up to the boiling point 
of water, is generally not a problem because of the more 
hydrophilic properties of flour components such as 
gluten and starch. As flour and water temperatures are 
10 raised, increased migration of water into starch 
granules, protein (e.g. gluten) denaturization, and ; 
starch gelatinization tend to occur. The binding or 
reaction of water with flour components may promote 
separation of oil: a) by making the flour components 
15 more polar or hydrophilic and b) by creating a greater 

mass of hydrophilic components. 

conventional cookie production involves forming 
coofcie dough preforms or pieces followed by baking of 
the pieces. Low teurperatures, typically at about room 
temperature, are used to form the dough. The low 
temperature mixing generally avoids separation of 
shortening or fat from hydrophilic dough components. 
While baking temperatures in a conventional oven, such 
as a band oven, may promote oil separation, there is no 
mixing or pressing action performed at the baking 
temperatures . Any oil separation which may occur in 
sue* ovens does not generally interfere with continuous 
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operahility of -the cookie production process as it would 
in a continuous cooker/ extruder process, 

In addition "to high temperature mixing and high 
system pressure, the presence of sugar in a cookie dough 
5 may also increase oil and water separation. 
Solubilization of sugars in water increases the relative 
amount of the hydrophilic mass* This in turn may tend 
to promote oil separation. 

The elimination or significant reduction of added 
10 water or a source of added water in a cooker extruder 
tends to reduce oil separation from hydrophilic cookie 
dough components at elevated temperatures • However , 
added water or a source of water is needed in cookie 
production for fonnability or machinability of cookie 
15 doughs into sheets or pieces at high production rates. 

Water also helps to disperse cookie ingredients and to 
promote flavor and color development* 

Cooking of dough products changes the texture and 
the flavor of the dough. The temperatures experienced 
20 in the baking oven and in a cooker-extruder will produce 
many of the desirable flavors* However, the cooking 
temperatures will inherently destroy some of the 
desirable compositions in the food product. A number of 
additives are connaonly added to dough products to 
25 improve the shelf-stability, color, and flavor of the 
dough product. Typically, these additives are combined 
during the dough mixing stage and subjected to the high 
cooking temperatures* The high temperatures often 
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result in a loss of the activity of the additive. Many 
flavoring composition© contain volatile compounds trtiich 
dissipate during baking- Some antioxidants and vitamins 
may oft destroyed during the heating step. 
5 Efforts to overcome the loss of activity of these 

compounds during baking usually result in adding 
excessive amounts of the compound during mixing or, 
alternatively r applying a coating of the compound over 
the finished product after bn3cing. These efforts have 

10 resulted in only limited success in obtaining 
satisfactory concentrations of additives. For example, 
many of the concentrated coatings tend to impart a 
bitter flavor to the food. Applying a coating of the 
compound does not facilitate sufficient penetration of 

15 the compound to the interior of the product and results 

in a high concentration on the surface and lov 
concentration toward the center. In addition , a carrier 
is often needed in order to apply the compound and 
further tends to dilute the concentration of the 

20 compound. When an aqueous solution is sprayed onto the 
food product, the water must typically be removed to 
avoid an unacceptable moisture level on the surface. 
The coating compositions are typically further exposed 
to the atmosphere and to sunlight which may degrade or 

25 alter their activity over time. In the case of 

preservatives and antioxidants , it is preferable to have 
the compounds remain in the active form for an extended 
period of time, in order to prevent spoilage of the food 
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product* Coating compositions of preservatives 

generally have a high initial activity, which decreases 
■steadily as the product ages* Timed release of 
preservatives from a stabilized source tends to maintain 
5 a steady activity level. 

Liposomes are known to be useful for encapsulating 
a number of components such as enzymes , cosmetics, 
perfumes, and pharmaceuticals- Most of the work with 
liposomes has been in the pharmaceutical field and has 
10 been aimed in delivering bioactive agents and drugs to 

a particular site in the patient* Liposomes have been 
used to a limited extent to deliver enzymes in cheese 
making* 

Liposomes are essentially closed lipid bilayer 
15 membranes in the form of vesicles or sacs containing an 

entrapped atjueous core. Liposomes may be unilamellar 
or multilamellar lipid vesicles enclosing a three 
dimensional space* The membranes of liposomes are made 
up of a bimolecular layer of a lipid having a polar head 
20 and a non-polar tall. When lipids are dispersed in an 

aqueous solution, the polar heads of the lipids orient 
themselves outwardly to the aqueous solution and form a 
continuous outer surface, Unilamellar liposomes have a 
single lipid bilayer while multilamellar liposomes 
25 generally have a plurality of concentric lipid bilayers. 

The structure of the liposome provides a unique and 
convenient carrier for various components entrapped in 
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the internal aqueous layer which is separated from the 

external aqueous environment. 

In the process of the present invention, cookie 
products are produced using an extrusion cooker to 
promote Maillard browning and flavor development without 
the problems caused by the separation of oil from the 
remaining cookie dough mass. The extruded cookies or 
cookie-like products of the present invention have a 
cookie crumb or crumb-like structure and texture and 
exhibit structural integrity. The cookie-like products 
further contain a liposome-encapsulated additive. 



PAGE 641133 * RCVD AT 6125/2004 4:41:25 PM [Eastern Daylight Time] * SVR:USPTO€FXRF-1/0 * DNIS:8729306 ' CSID7033834804 * DURATION (mm-ss):43-06 



Sent By: HOLLANDER LAW FIRM, P.L.C.; 7033834804; Jun-25-04 S: 10 ? 1 ^ Page 65/133 

WSJ " u/ 1 

7 

pmpffflfry OF VBB -LHVKBTTIOK 

The present invention provides a continuous process 
for the production of cookies containing liposome- 
encapsulated additives and which exhibit a cookie crumb- 
5 like structure and structural integrity using a cooker 
extruder and post extrusion beating, such as dielectric 
radio frequency baking, microwave baking, conductive 
baking, hot air baking, infra red heating, frying or 
combinations thereof- A cookie crumb-like structure is 
10 achieved by avoiding substantial starch gelatinization. 

ingredients comprising flour and shortening or fat are 
admixed and heated in a cooker extruder. Preferably, the 
starch carrying ingredients are coated with the oil, and 
then water is added to the hot flour and oil mass during 
15 and/or after heat treatment. Using an amount of water 

such that the water content of the dough-like mixture is 
sufficiently low so as to avoid substantial starch 
gelatiniz&tion further assures that no or substantially 
no starch gelatinization occurs. The use of low water 
20 contents also tends to reduce oil separation fro** 
hydrophilic cookie dough components at elevated 

temperatures. 

in embodiments of the present invention the 
ingredients are heated in the cooker extruder to a high 
25 temperature, for example at least about 150'F, to reduce 
post extrusion baking time, and promote Maillard 
browning and flavor development. Preferably, the 
ingredients are heated to a temperature of at least 
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about 200*F, more preferably at least about 250 *F, most 
preferably from about 3O0*F to about 500*F, to obtain a 
beat-treated mass. The heat treated mass is formed at 
a relatively low pressure within the cooker extruder, 
5 generally less than about 20 bars absolute, preferably 
les^ than about 10 bars absolute* 

Preferably, the heat treated mass temperature upon 
addition of or during admixing with water or a liguid 
source of water is from about 100 "F to about 300 *F, more 
10 preferably from about 110*F to about 212 "F- If the heat 
treated mass temperature is too low, viscosity may 
deleterious ly increase, mixing may be more difficult , 
pressure may increase and substantial oil separation or 
surging may occur. Also, higher temperatures in the 
15 cooker esetruder reduce post extrusion heating times • 

In embodiments of the present invention , the heat 
treated mass is cooled and admixed at low pressures with 
liguid water or a source of water and optional sugar to 
obtain a substantially homogeneous dough-like mixture, 
20 Ttwt heat treated mass is cooled to a sufficiently low 
temperature so that upon its encountering of points of 
high pressure, the added water does not cause 
substantial oil separation and extruder surging, 
cooling of the heat treated mass is preferably initiated 
25 prior to and continues after addition of the water- The 
temperature of the dough-like miscture which is formed is 
most preferably less than about 150 "F but above about 
100 *F at the exit end of the extruder. 
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A liposome-encapsulated additive is admixed with, the 
heat treated mass at a sufficiently low temperature such 
that the rupture of the liposomes is substantially 
inhibited. The temperature of the heat treated mass is 
reduced, for example, to about 140'F, preferably 130'P 
before admixing the liposome-encapsulated additive to 
prevent rupture of the liposomes and release of the 
encapsulant . 

The added shortening or fat content of the dough- 
like mixture may, for example, be from about 12% by 
weight to about 40% by weight, preferably from about 20% 
by weight to about 30* by weight, based upon the weight 
of the dough-like mixture. 

The elimination or significant reduction of added 
water or a source of added water in a cooker extruder 
tends to reduce oil separation from hydrophllic cookie 
dough components at elevated temperatures. It also 
reduces post extrusion heating time. However, added 
water or a source of water is needed in cookie 
production for formability or machinability of cookie 
doughs into sheets or pieces at high production rates. 
Water also helps to disperse cookie ingredients and to 
promote flavor and color development. 

In the present invention, preferably the amount of 
water added is less than the amount needed to reach a 
threshold or maximum consistency. In preferred 
embodiments of the present invention, the amount of 
water added to the heat treated mass may range from 
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about 0.5% by weight to about 20% by weight, based upon 
the weight: of the dough-like mixture. It may, for 
example, be from about 2% by weight: to about 6% by 
weight, based upon the weight of the dough-like mixture, 
5 depending upon the heat treatment temperatures and the 
desired consistency for shaping or forming. 

The water content of the dough-like mixture is 
preferably as low as possible to reduce post extrusion 
heating time and to reduce the ri&k of substantial oil 
10 separation and extruder surging- It is generally less 

than about 20% by weight, preferably less than about 15% 
by weight, more preferably less than about 10% by 
weight , based upon the weight of the dough-like mixture. 
Process compatible ingredients can be added to 
15 adjust the texture of the products produced by the 

process of the present invention. For example, the 
relative amount of at least one solid, crystalline, or 
granulated sugar, such as sucrose, which is subjected to 
the heat treatment can be used to control the tenderness 
20 and crunchiness of the final product. Addition of a 

solid, or crystalline or granulated sugar, such as 
sucrose, and subjecting it to high extrusion 
temperatures tends to melt and/or dissolve the sugar 
crystals and thus promote a crunchy texture in the final 
25 product- Addition of all or a portion of the solid 
sugar to the cooled mass rather than subjecting it to 
high extrusion temperatures tends to avoid sugar melting 
and/or dissolution, and promotes a tender texture in the 



PAGE 68/133 * RCVD AT 612512004 4:41:25 PM pastern Daylight Time] * SVR:USPTO€FXRF-1fO * DNIS:8729306 * CSIDJ033834804 * DURATION (mm»ss):43-06 



nt By: HOLLANDER LAW FIRM, P.L.C.; 7033834804; Jun-25-04 5:11PM; Page 69/133 



11 

final product. In embodiments of this invention the 
sugar conqponent may be added in an amount to provide, 
for example , from about 10% by weight to about 40% by 
weight, preferably from about 20% by weight to about 30% 
5 by weight total sugar solids, based upon the total 
weight of the dough-like mixture • Crystalline or 
granulated sucrose alone or used with other sugars is 
preferred. 

The additive is encapsulated in the aqueous layers 

10 or the lipid bilayers of liposomes • The liposomes may 
be in the form of 1 an aqueous dispersion or a gel - 
Liposomes are inherently stable structures and are able 
to stabilise the encapsulated material for extended 
periods of time. The physical and chemical 

X5 characteristics of the phospholipid from which the 

bilayer is produced and any additive (i.e, cholesterol) 
incorporated into the bilayer, will determine the 
permeability of a given encapsulated material through 
the liposome membrane. liposomes are heat sensitive and 

20 rupture readily at elevated temperatures and can 

therefore be used as a heat-activated or haat-raleased 
system in food products. 

liposomes are able to encapsulate any number of 
different compounds or materials that are soluble or 

25 dispersible in an agueous medium or lipidic medium* The 

preferred liposomes are prepared by the reverse-phase 
evaporation technique, which is well known in the art- 
The liposome dispersion thus formed can be used without 
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further modification or can h& concentrated by removal 
of the external bulk aqueous phase by certain well-known 
techniques, such as centrif ligation or filtration* 

The phase transition temperature of the liposomes 
5 can be selected such that the encapsulants are readily 
released when the cookies are heated sufficiently or 
eaten by the consumer. When flavors are encapsulated, 
the liposomes preferably have a phase transition 
temperature such that the liposomes melt and rupture in 

10 the mouth, and thereby release the flavor. Suitable 
encapsulants include flavorants, acidulants, 
preservatives , antioxidants, and vitamins. The 
lipofiioiaes ray release the encapsulant over a period of 
time. The rate of the release depends on the 

15 encapsulant, the lipid bilayer composition, the 

concentration of the encapsulant, and the phase 
transition teiaperature of the lipid* 

Dough-like mixtures of the present invention are 
extrudable through a die into a continuous rope or 

20 sh*et. The pressure drop upon extrusion or across the 
extruder die is generally less than about 20 bars 
absolute, preferably less than about 10 bars absolute - 
The work done on the dough-like mixture, defined as the 
specific mechanical energy is generally low, for example 

25 less than about 40 watt-hrs/kg (or la vatt~brs/lb) . 

Preferably, substantial frictional heating does not 
occur in the cooker extruder with substantially all of 
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the heating being provided by external or jacketed 
heaters . 

Puffing or expansion due to moisture or steam 
release upon exiting of the dough-like mass from the 
5 extruder typically does not occur. The extrudate is 
formed into pieces and the pieces are leavened and 
further browned by subjecting the* to at least one other 
heating source , such as a microwave oven, infrared oven, 
convection oven, dielectric radio frequency oven, a 
10 fryer, or conductive heater, to obtain cookie products 
which exhibit structural integrity and a crumb-like 
structure and texture- Generally , the volume increase 
upon post extrusion heating ranges from about 20% to 
about 200%- The baking time to leaven the cookie pieces * 
15 is sufficiently short to allow at least some of the 
liposomes to remain intact. 

Leavening agents are optional and may be included in 
amounts up to about 5* by weight, based upon the weight 
of the dough-like mixture- Dough-like mixtures of the 
20 present invention having a shelf -stable water activity 
of less than about 0,7, preferably less than about 0.6 
may be packaged as shelf stable products in moisture and 
oxygen impermeable packaging materials for subsequent 
leavening and browning in conventional home microwave or 
25 convection ovens - 
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Fig. 1 is a side viw of an extruder of the present 
invention. 

Fig. 2 is an end cross-section of the extruder taken 
along line 2-2 of Fig. 1. 

Fig. 3 is a top view, partially broken away, of ^ 
extruder of Pig, 1. 

Fig. 4 is a schematic representation of the screw 
configuration of the extruder of Pig, 1. 
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The present invention is directed to a met h 0 d of 
preparing a baked cookie containing a stabili2e;3 
composition. The method according to the invention 
5 provides an effective aeans for introducing a stabilised 
component into a partially-baked cookie compaction, 
one can select liposomes that release the encapsulant at 
* steady rate over a period of tiae or that release the 
encapsulant on demand by the application of heat 
sufficient to rupture the liposome. The stabilised 
components are encapsulated in the aqueous layers or in 
the lipid bilayers of liposomes, as discussed 
hereinafter in greater detail. 

The Mention is primarily directed to a finished 
cookie product having a liposome-encapsulated additive, 
such as a flavor, flavor enhancer, preservative, or p H - 
sensitive component. The encapsulants may include a 
coloring agent, enzyme, edible acidulant, sweetener such 
36 aspartame or saccharine, vitamin, UV absorber, 
antioxidant, oleoresin, or fragrance. Liposomes have a 
unique structural integrity and are able to encapsulate 
a material and thereby provide a stabilizing effect. 
Their structural characteristics jnake liposomes an 
excellent carrier for materials that are not otherwise 
easily dispersible in liquids. The lipid bilayers of 
the liposome encapsulate the material and form a barrier 
to isolate the encapsulant from the external medium, 
liposomes can be dispersed in aqueous systems and in 
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Hpiilo system a»d ca» therefor* b. ^per^d in a 

content of the composition. 

The unique properties of lipoma* provide a ae ans 
for stabilize many normally unstable compounds. The 
stability of the liposome is a^^, in ^ ^ ^ 
phase transition temperature ot ^ lipid 
having a phase transition temperature ab ov* room 
temperature are generally considered so lid s at rocm 
temperature while lipids living a phase transition 
temperature b«low room temperature are fluid. at rooa 
temperature. At a given storage temperature below the 
phase transition temperature of two different lipid- 
liposomes prepared from the lipid having the high phase 
transition temperature are considered more stable at 
higher temperatures than those formed from the lipids 
having the lower phase transition temperature. By 
selecting the lipid based on its phase transition 
temperature, one can produce liposomes that will rupture 
within a reasonably predictable temperature range and 
release the encapsulant. For example, if a ii poeome _ 
encapsulated flavoring agent is to be released in the 
mouth when a product is eaten, the phase transition 
temperature of the lipid should be slightly below body 
temperature. The phase transition temperature of the 
liposome-forming lipids can range between 80°r and 140°F. 
The preferred range is ioo°r to 140 0 F. 
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The phase transition temperature of the ii pid 
further affects the rate of release of the encapsulant 
over an extended period of time. Li posoin es are 
sensitive to changes in the orotic pressure of the 
external bulk aqueous phase in which they are suspended, 
water molecules pass freely through the membrane in 
response to increases or decreases in osmotic of the 
external aqueous phase relative to the internal osmotic 
pressure of the liposome. Liposome membrane*, however, 
present a diffusional barrier to larger and/or charged 
molecules. The ability of the encapsulant to diffuse 
through the lipid wall can be reduced by selecting a 
lipid having a high-phase transition temperature. At 
temperatures above the phase transition temperature, the 
encapsulant will generally diffuse readily through the 
lipid wall, although the liposome structure may still 
remain intact. 

Alternatively, where a high rate of release is 
desired, a lipid with a lower phase transition 
temperature can be used, so that the liposomes will 
rupture when subjected to heat* At temperatures above 
the phase transition temperature of the lipid, the 
liposome may not rupture, but the fatty acyl groups of 
the phospholipid "melt* and become no longer associated 
25 in a condensed, crystalline array. The membrane exits 
in this expanded state, so that the rate of release of 
the encapsulant is substantially increased. The heat 
activated liposomes can he used to release flavors, 



15 



20 



PAGE 75/133 * RCVD AT 6/2512004 4:41:25 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 ' DNIS:S729306 * CSID:7033834804 * DURATION (mm-ss):43-06 



10 



Sent By: HOLLANDER LAW FIRM, P.L.C.; 7033834804; Jun-25-04 5:13PM; Page 76/133 

18 

conv.ctl.on oven or »ioro»a,. 

The lip osraMlt _ „ prep ^ by ^ ^ Mthod 
Crever„- phMe ^poration, . liposoBe . 

•napped Mt . riaa .. ^ MthQds of pTOng 

procedure i. ^ fc> ^ ^ 

««*- « al. ma -Procedure for j*^^ of 

Upo-ooes With I^rge Internal iwous Spac . ^ High 
capture B y fie v« sa .p haS6 Bvaporation-, Sraojtt^^^ 

Sci w I L u S^, Vol. 75, pp. 4194-4498 (1978). 

The liposomes, according to the REV procedure, are 
Prepared by dissolving a suitable liposome-forming lipid 
*ucb as a phosphatidylcholi**, i* ^ organic solvent 
The solvent is then evaporated under vacuum to produce 
a waxy lipid film on the wall of the vessel. The lipid 
1* th«n ^dissolved in an organic solvent, and an 
aqueous solution is added to the vessel and mixed to 
disperse the lipid ^ produc:e a liposojBa tnspmimm 
Hie liposomes are formed as a liposome dispersion, via 
a mixing step such as by stirring, homogenizing, or 
sonicating. The dispersion is then centrifuged or 
dialled to remove any uneneapsulated material. By this 
method, the liposomes will usually contain about 20% by 
weight of the encapsulated consonant. 

The typical liposome-foraing lipids which form the 
lipid bilayer are the phospholipids of choline such as 
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«gg phosphatidylcholine, 

dilaurylGyiphosphatidylcholine, 
dirayristoylphosphatidylcholin© r 
dipalmitoylphospliatidylcholine, 
S distearoylphosphatidyicholine, 

i-palmitoyl-2-aiyriBtoylpbosphatidylcholine, 
l-stearoyl-2-dipalmitoylphosphatidylcholine, 
l-palmitoyl-2-st^aroylphosphatidylcholine and 
dioleoylphosphatidylcholine. 

To further, strengthen the vesicle vail and reduce 
the permeability of the liposome, a number of other- 
stabilizing lipids can be combined with the 
phospholipid. Examples of such commonly used 

stabilizing lipids include sterols, such as cholesterol, 
alipnatic amines, long-chain sulfates and phosphates, 
dicetyl phosphate, butylated hydxoxytoluene, tocopherol, 
retinol and the isoprenoid compounds. The amount of the 
stabilizing lipid used will depend on the particular 
phospholipid, and the desired characteristics of the 
liposomes. Generally, the amount of stabiliser will not 
be greater than the amount of the phospholipid. The 
liposomes prepared according to the invention are stable 
for the intended use and do not: generally require a 
stabiliser. 

other phospholipids that can also be used 
successfully in practicing the invention include 
phosphatidic acid, phosphatidylserine, 
phosphat idylethanolamine , spingolipids , 
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pb^sphatidylglycerol, sphingomyelin, c^iolip^, 
glycolipids, gangliosidea, oerebrosides , such J 
dilauxyloylphgsphatidylgiycerol f 
dipalmitqylphosphatidylgXycerol, 
dietearoylphosphatidylglycerol , 

diol e oylpho Sph atidy lg ly CMl , di^yristoylphosphatidic 

acid r dipaiaitoylpfcospkatidic acid, 

diffiyristpylphosphHtidyXetbanolasiine, 

dipalmltoylpiiosphatidylet&aiiolattine, 

dimyristoylphosphatldylserine, 

dipalmitcylphosphatidylserine, 

dipalmitoylsphingojayelin, and di^tearoylsphi^ofcyeli*. 

The liposomes prepared toy the above methods are in 
the for*, or an aqueous dispersion. For addition to the 
cookie mixture, it is desirable to reave the excess 
water. The volume of the dispersion can be reduced by 
using a rotary evaporator under reduced pressure. This 
method produces a viscous gel that can be redispersed in 
an aqueous phase to a pumpable consistency or combined 
directly with the cookie mixture, as discussed 
hereinafter in detail. Alternatively, the liposome gel 
can be dispersed in a sugar solution or syrup to be 
introduced to the cookie dough-like mixture. The 
liposomes can also be dried toy freeze-drying, as is 
known in the art, and then dispersed in fat Qr oil for 
mixing with the cookie composition or added directly to 
the cookie composition. 
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The flour component »ay be My comminute cereal 
grain or edible seed aeal, derivatives thereof and 
fixtures thereof. Exempli ot ^ flour Coj)jponents 
which may be used are wheat flouXf Corn ^aor, oat 
flour, barley flour, rye flour, rice flour, potato 
flour, graii! sorghum flour, com starch, physically 
and/or chemically modified flours or starches, such as 
pregelatinized starches, and mixtures thereof. Th e 
flour may be bleached or unbleached. wheat fZour or 
mixtures of wheat flour with other grain flours are 
preferred. The amount of flour used in the compositions 
of the present invention ranges, for example, fro* about 
30* by weight to about 70% by weight, preferably from 
about 45* by weight to about 55% by weight. Unless 
otherwise indicated, all weight percentages are based 
upon the total weight of all ingredients forming the 
dough-lika mixtures or formulations of the present 
invention except for inclusions such as flavor chips, 
nuts, raisins, and the like. Tiius, -the weight of the 
dough-like mixture- does not include the weight of 
inclusions. 

The flour may be replaced in whole or in part by 
flour substitutes or bulking agents such as, 
polydextrose, hollocellulose , microcrystalline 
cellulose, mixtures thereof, and the like. Corn bran, 
wheat bran, oat bran, rice bran, mixtures thereof, ana 
the like, may also be substituted in whole or in part 
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for the flour for ^ing a filjer ^ 
enhance color, or to affect texture. 

Corn flour and/or wheaf bran may be used, for 
example, to enhance color and affect texture. Apiary 
B amounts range up to about 15% by weight corn flour and 
up to about 20% by weight wheat bran, the percentages 
being based upon the total weight of ingredients forming 
tb. dough-li** Mixture. Preferably, the corn flour and 
wheat bran will each comprise from about 1 to about io% 
1° by weight, more preferably from about 2% by weight to 
about 5% by weight, based upon the weight of the dough- 
like mixture. 

The shortening or fat used in the present invention 
nay be any edible fat or oil or mixture thereof suitable 

15 for baking applications and may include conventional 
food-grade emulsifiers. Vegetable oils, lard, marine 
oils, and Mixtures thereof which are fractionated, 
partially byorogenated, and/or intaresterif ied are 
exemplary of the shortenings or fats which may be used 

20 in the present invention. Edible reduced or i ow 
calorie, or non-digestible fats, fat substitutes, or 
synthetic fats, such as sucrose polyesters which are 
process compatible may also be used. The shortenings or 
fats may be solid or fluid at room temperatures of from 
25 about 75-F to about 90'F. The use of components which 
are solid or semi-solid at room temperatures are 
preferred so as to avoid possible oil seepage from the 
final product during storage. The shortening or fat 
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component i fi preferably added to the extruder in ^ 
for. of a heated oil to facilitate metering, mi xing , ^ 
a fast heat up of th e a<Med i j igrBdimt8m 

Generally, a» amount of the shortening or f at 
component admixed with the flour component ls , tor 
example, » t lmmMt ^ u% fcy ^ ^ ^ 

**a*>ple, go up to about 40% by weight, based upon the 
weight of the dough-like mixture. Jt preferably ranges 
from about 20% by weight to about 30% by weight, based 
upon the weight of the dough-like mixture. 

Exemplary emulsifiers which can be used include 
lecithin, sorbitan monostearate, mono- and/or ai- 
glycerides, polyoxyethylene sorbitan fatty acid esters, 
such as polysorbates (e.g., polyoxyetbylene (20) 
sorbitan monostearate) , and sodium stearoyl-2-lactate. 
Exemplary amounts are up to about 3% by we igbt of one or 
more emulsixiers based upon the weight of the flour. 

Process compatible ingredients which can be used to 
Modify the texture of the products produced in the 
present invention include sugars such as sucrose, 
fructose, lactose, dextrose, galactose, maltodertrins , 
corn syrup solids, hydrogenated starch hydrolysates, 
protein hydrolysates , mixtures thereof, and the like. 
Seducing sugars, such as fructose, maltose, lactose, and 
dextrose or misctures of reducing sugars may be used to 
promote browning. Fructose is the preferred reducing 
sugar, because of its ready availability and its 
generally more enhanced browning and flavor development 
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syrup, com syrup, high ^ 

bm™ ^ pl . ^ ^ 



lilts. 



The texturing ingredient, such as SUgar ^ ^ 
admixed with the oth er ingress m eitlier Solid or 
crystalline for,, such as crystal^ or 
sucrose, granulated , orown sugar, or cxy st a lline 
fructose, 'or in liquid far*, such a* ou crose syrup ^ 
high fructose com syrup. Humeetant sugars, such as 
high fructose com syr u P , may be used ^ 
chewiness in the post-extrusion baked product, 

in embodiments of the present invention, the total 
sugar solids content, or the text urging ingredient 
content, of the dough-like mixtures of the present 
invention is, for example, at least about 10% by weight, 
and way, for example, go up to about 40% by weight, 
based upon the weight of the dough-like mixture. it 
preferably ranges from about 20* by weight to about 30% 
by weight, based upon the weight of the dough-like 
mixture. 

crystalline or granulated sucrose alone or with 
other sugars is preferred in the present invention. The 
sucrose content may, for example, be at least about so% 
by weight, based upon the total sugar solids content of 
the dougn-like misture. T&e balance of the sugar solids 
may comprise fructose, dextrose, lactose, or mixtures 
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thereof, for example, sugar granulations which may be 
used range, for example, from about 4X to about 12X. 

The moisture contents of the dough-like mixtures of 
the present invention should be sufficient to provide 
the desire consistency to enable proper forming, 
machining, and cutting of the dough. The total moisture 
content of the dough-like compositions of the present 
invention will include any water included as a 
separately added ingredient, as well as the moisture 
provided by flour (which usually contains about 12% to 
about 14% by weight moisture) , and the moisture content 
of other dough additives included in th«a formulation, 
such as high fructose com syrup, invert syrups, or 
other liquid humectants and the external water of the 
liposomes. The internal water of the liposomes is 
physically isolated fro* the cookie mass and does not 
have a major impact on the consistency of the dough-like 
mixture or the fat separation. 

Taking into account all sources of moisture in the 
dough-like mixture including separately added water, the 
total moisture content of the dough-like mixtures of the 
present invention is generally less than about 20% by 
weight, preferably less than about 15% by weight, more 
preferably less than about 10% by weight, based upon the 
25 weight of the dough-like mixture. The dough-like 

compositions of the present invention generally have a 
water or moisture content of at least about 5% by 
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26 



composition. 

Generally, if ^ of added water . s iw 

the estruda^ will tend to be sl ^ 1±ke ^ cannot ^ 
cut into pieces. As tte amount: of water is 
the extrudate consistency increase, ^ a 
level is reached. At thl. level, additional water 
reduces the consistency. However, as the TO of 
vater is increased to reduce the consistency, there is 
an increased risk of substantial oil separation and 
extruder surging. The lower the pressure and/or 
temperature to which the heat treated mass is subjected 
to after water addition: the lower is the risk. Thus, 
adding an extrusion die to the extruder: a) increases 
the pressures encountered by the ingredients i„ the 
extruder which, b) increases the risk that the addition 
of water beyond the amount needed to reach the threshold 
level of consistency win result in oil separation which 
can reduce mactiinability. 

The consistency of the extrudate can be determined 
by measuring the force needed to penetrate a sample at 
a constant rate of penetration. An Instron Texture 
Analyzer Model 4202 can be used to determine the modulus 
of the sample, which is a measurement of the consistency 
of the sample. The modulus is the slope, i„ the linear 
region, of a plot of the strain or deformation (x-axis) 
versus the stress (y-axis) . The strain can be measured 
in inches and the stress can be measured in lbs force. 
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A cylindrical shaped probe having n dieter of 4 
be used for the measurement of the consistency, 
probe can be set to penetrate the sample at « constant 
speed of 0.2 inches/min. The sample dimensions can be 
about 1 inch square and 1/4 inch high, or thick. The 
sample temperature can be room temperature (about 70 - 
75-F) or higher. The more force required to penetrate 
the sample, the greater is its modulus and the greater 
is its consistency. 

consistencies suitable for forming or cutting 
operations depend upon the particular operation and 
particular equipment utilized. For example, a 

consistency which is too high for wire cutting may be 
suitable for sheeting or rotary molding. For rotary 
molding, the consistency at about the threshold level i s 
suitable. For extrusion through a die, for producing a 
sheet for example, or for wire cutting, the consistency 
should be less than the threshold value. However, to 
reduce the risk of substantial oil separation in the 
extruder or in post extrusion forming operations and to 
reduce post extrusion baking times, it is generally 
preferred that the amount of water added be less than 
the amount needed to reach the threshold or maximum 
consistency. Thus, it is generally preferred that the 
25 water content of the dough-like mixture is such that 
additional water will increase the consistency of the 
dough— like mixture. 
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If the ratios of the a» OUnts of the other 
ingredients are kept constant then: the « of tfater 
added which is needed to reach the threshold level of 
consistency will depend upon the heat treatment of the 
ingredients. Generally, the longer the heating, 0r the 
higher the temperature of heating, the lower is the 
amount of water needed to reach the threshold level of 
consistency. 

in preferred embodiments of the present invention, 
the amount of water admixed with the heat treated mass 
may range, for example, from about o.5% by weight to 
about 10% by weight, based upon the weight of the dough- 
like mixture. Depending upon the time and intensity of 
heat treatment and the consistency needed for shaping or 
forming, and the pressures involved, it may be more 
preferably from about 2% by weight to about 6% by 
weight, based upon the weight of the dough-like mixture. 

The added water may be in the form of pure or tap 
water, a liquid source of water, such as sucrose syrup, 
com syrup, high fructose corn syrup, eggs, honey, 
molasses, mixtures thereof, and the like, alone or in 
combination with a dry source of water, such as the 
moisture content of dried eggs, com syrup solids, and 
the like. Water, in the form of tap water or a liquid 
25 source of water, such as high fructose com syrup, for 
example, may also be added in the heat treating stage. 
It may be added with the flour for example, in low 
amounts (e.g. lese than about 2% by weight, based upon 
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the weight of the dough-like mixture] which do not 
result in: a) substantial oil separation or extruder 
surging or, b) substantial starch gelatinisation. 

In addition to the foregoing, the dough-like 
5 mixtures of the invention may include other additives 
conventionally employed in cookies. Such additives may 
include, for example, milk by-products, egg or egg 
by-products, cocoa , vanilla or other flavorings , as well 
as inclusions such as nuts, raisins, coconut, flavored 
10 chips such as chocolate chips , butterscotch chips and 
caramel chips, and the like* 

A source of protein which is suitable for inclusion 
in baked goods may be included in the dough-like 
compositions of the present invention to promote 
15 Maillard browning. The source of protein includes non- 
fat dry milk solids , dried or powdered eggs, mixtures 
thereof, and the like* The amount of the proteinaceous 
source may, for example , range up to about 5% by weight, 
based upon the weight of the dough-like mixture. 
20 The dough-like cookie compositions of the present 

invention may contain up to about 5% by weight of a 
leavening system, based upon the weight of the dough- 
like mixture- Chemical leavening agents or injected 
gases such as carbon dioxide can be used, but are not 
25 necessary for leavening the dough-like compositions of 
the present invention. Leavening action may be achieved 
by post extrusion heating of the composition which is 
sufficient to vaporize water in the dough-like cookie 



PAGE 8711 33 * RCVD AT 612512004 4:41 :25 PM [Eastern Daylight Time] * SVR:USPT0€ FXRF-M * DNIS:8729306 ' CSID:f 033834804 " DURATION (mm-ss):43-06 



Sent By: HOLLANDER LAW FIRM, P.L.C.; 7033834804; Jun-25-04 5:16PM; Page 88/133 

Kjt^t^W ujvoy 



30 



10 



composition. However, the leavening agents ^ y be used 
to adjust or control the degree of leavening a^/or to 
control the pH of the cookie products. 

The inclusion of a leavening agent or other edible 
pH-adjusting agents may promote browning of the cookie 
mixture during processing within the extruder or during 
post-extrusion heating. A desired pH for the cookies or 
the dough-like ma Ss is fro3B g ±Q q ^ 

preferably fro* about 7 to 8.5. Generally, the more 
alkaline the composition, the greater the degree of 
browning. However, the pa should be adjusted so as not 
to adversely affect taste of the final product. a 
higher pH may be used to promote browning when forming 
the heat treated mass of the present invention, followed 
by adjustment of the pH after and/or during cooling of 
the heat treated mass. Exemplary of chemical leavening 
agents or pH adjusting agents which may be used include 
alkaline materials and acidic materials such as sodium 
bicarbonate, ammonium bicarbonate, sodium acid 
pyrophosphate, tartaric acid, mixture* thereof , and the 
like. 

In the process of the present invention, the flour 
component and shortening or fat are continuously and 
separately fed into the upstream portion of a cooker 
25 extruder, one or more crystalline or granulated sugars 
may be continuously added or preblended with the flour. 
However, continuous separate addition of tne crystalline 
sugar to the upstream end of the extruder is preferred 
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to avoi, p.« lele ^ ^ ^ 

components are generally initially 

y x»±tially conveyed i n th e 

extruder with cooling or with™* 

* witnout the application of 

external heat. fPhev »>.«» ~ 

They are conveyed and admixed while 

bexng heated to obtain a heat treated mass. 

in the Present invention, the ingredients may be 
heated to temperatures above the ^ gel at Nation 
temperature of the starch (assuming that a S uff lcient 
MOUnt ° C Wat ~ ~ ™*»»* reaction with the 

starch, but no or substantially no gelati„i za ti on 
ensured by differentia! scanning calori^try, occurs 
It is desireable that the oil sufficiently coats the 
starch containing flour particles to prevent substantial 
penetration of Moisture into the starch granules so ^ 
to avoid substantial gelatinization. 

A cookie cruab-like structure is obtained by 
avoiding substantial starch gelatinization. Generally, 
starch gelatinization occurs whenj a) water in a 
sufficient amount, generally at least about 30% by 
weight, based upon the weight of the starch, is added to 
and mixed with starcll and, h) the temperature of the 
starch is raised to at least about bo'C (176 T) , 
preferably xoO'C (212T, or nore . ^ galatini2atiQn 
temperature * may depend upon the amount of water 
available for reaction with the starch. The lower the 
amount of available water, generally, the higher the 
gelatinization temperature. Gelatinization may be 
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the starch g _ ule ^ ^^ ie 

in property ^ as gra^ ^ 
crystamte siting, loS6 of b ^ £rlngta=e * 

^ ° V " " ™ i» Sovemed by atarch 

concentration, method of observation, granule type 

'" t "~ tl « *- — ^ Potion 

Nation. PMtlBg ia ^ f 

" ^lat^ation i„ ^ aiMolutio „ of ^ 

Selves sranelar swelling, of TOieMiar 

^ •««»-. — eventually, tom 

abruption of the granules. At „ eU ^ ^ ^ 

Urology Ana Kethodology associated wlth ^ star<=h 
M Pheno^on,- ffi^l fr^, Wn1 - m , Vol 33> fc> 3 _ 

306-311 (March 1988). 

the present invention, conditions under which no 
or substantia!^ „„ gelatiniz.tion ls preferaMy 
achieved ere by .^bedding or ^ti^g ^ 
" indents, eucb. as wh«t riour, ^ Qll ^ 

then adding the water to the flour and oil Us . So or 
substantially no geXatinization My also b . 
assured by: a, racing or substantially eliminating 
the addition of water, and/or b, admiring tto ^ with 

25 tha haat treated mass feelov the mini™,*- *. 

w cne minimum temperature at 

which starch gelatinization can occur, 

in the process of the present Invention, heating of 
«« flour, shorty or fa t, M sugar at as h±gh ^ 
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deieterious effects , generaiiy ^ 

^«lop».nt of brcwning and ttavor. broBning 
= and flavor develops involve the reaction between a 
reactive c« bonyl ^ of „ carl)ollydrlte ^ a ? 

-*» — - the composition, ^e «.o tion proceefle 
through a serie. of intermediate actions to finall „ 
produce the brown niCrogenom: polyMrs . ni ^ 
treating at ep i B b.li.v.a to at least develop precursor, 
to the poly-eric nitrogen containing compounds, 
the post-extrusion hajcing et ep, the colors de velop 
faster than an uncooted dough under ei^l^ baJcillg 
conditions * 

15 The flour opponent, shortening or fat component 

and options the sugar or other texturizing corcponenti 
are h^ted in the COoke r e*trud er generally to a 
temperature of at least about 150 T, preferably at least 
about. 2D0-F, Bore preferably at least about 25 0 'F, and 
20 aost preferably fro* about 300'F to about 500'F. ' The 
average residence ti*e for the flour, shortening or fat, 
«nd optional sugar components at the* e elevatel 
teaperature* is, f or example, ^ ±5 ^ 

about 90 seconds. 
25 The heat treated xuas, is f orae d at a relatively low 

pressure within the cooker extruder. Pressures during 
the heat treating stage are generally less than about 20 
bars absolute, preferably i ess than about io bars 



PAGE 911133 * RCVD AT 6125/2004 4:41:25 PM [Eastern Daylight Time] • SVR:USPTO-EFXRF-1/0 • DNIS:8729306 * CSID:7033834804 * DURATION (mm-ss):43-06 



Sent By: HOLLANDER LAW FIRM, P.L.C.; 7033834804; Jun-25-04 5:17PM; Page 92/133 

- 34 

•*~ tat »- * " >»».ved «»* the ^ of 

in xow pressures 

*» **. «■*« extruder r.duoea tendMcy Ior ^ 

substantial!, „„ JmbMbb _ 

» *h. cooler Substantially azl of ^ 

heating is P^erabXy sappliad ^ art . mal or jscketaa 
heating aeans . ^ uorfc ^ ^ ^ 

predion ot tte dongh . lito ia ^ ^ 

example, less than about 40 watt , 
lri 40 W3tt ^/Jcg Cor lees than 

10 about 18 watt hxa/lb) . 

=» treated mass befo „ ^ 

during admixing with ratsr or , ligald ^ ^ 

should be su^iciently low so that ttl addaJ „ attt ^ 
not result ta sabstintial separ , t . OK of eu ^ ertruder 

» surging, tt. reduction «e the temperature „ f the heat 

— t-ti«Hr reduces Bob±lity 
— iscibiiity „f the water and oil pl)MM . ^ ±t ^ 

^""^ " e « lively to separate 

xrom the remaining ^ at ^ p<jlM:s Qf highMt 

20 pressure, such as at the e*trud« die. General]y , ^ 
lower the pressures encountered by the heat treated mass 
upon or subsequent to the addition ol th. „ a te r , 
1«* the heat treated ««. to ta ooolea to 

substantial .U separation and extruder surging. 

" If the heat treated ma*, temperature is too low upon 

and/or during admixing it with the water or liquid 
source ox water, viscosity deleterlously i„ crea3e 
Ihis may result in mi^ di«i=ulties, pressure 
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increases, and substantial 

rglng * ^°-l ly , the lw Cooling ^ 
vithin the extruder, the 1 OT ±B _ 

4 * ^ount of post 

extrusion heating a—#d fw leavening> 

If pressor suffice low (such ^ 

— iS not utili^ ^ if 

texture dur ing heat trea< _ t ^ ^ J 

no or substantially no cooli ng may be needftd ' 
. , * * ^ e needed to avoid 

SUbBtanti « 1 °" separation or , 

treated mass t^peraturs* ara 

«— . «». it is 9eMrally pr . farrM ^ ^ 9 
treated be heatad ^ . ^ 

™ ^ ^ ^ 5oo . p _ ^ ^ ^ ^ 

treated Mss te reduoca , as „e. aM to avold 

substantia* oil MparattM „ Mrgingj 

and/or Httv-i' v~ _ -t. » . 



20 



25 



o* -ater. cool** of tne heat 

initiate prlor to ^ 

admixing it witn water or a iirmi* 

«>r or a liquid source of water to 

reduce the ris* of aubstantial oL± 

. . separation upon 

mixing or extrusion. 

Prefer^ly. «. hMt ^ 
addition o* water or a liq ui a source of ^ ^ f _ 
— t ioo-r to at o»t ,0..,. «. fMtt ^ 

U.-F to aoout au . F . c»„ ally . ^ teat 
-dercroes . texture ar cp of at least ^ ^ 
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Vreter^y at lmt ^ ^ ^ ^ 
■d»i*in g it ^ ^ ^ „ ^ m 

* Mt ^ ls P „ feratIy eooled to ; 

t^peratura Below the boiling ^ of ^ 

—b preferably 1(5SS tte, about 150-P be f ore or during 

it „ith the vater or u*** source of ^ ^ 

»— the ruk o t substantial st8aM ^ 

substantial oil separation ana extrude 
10 • Cruder sursing. 

ad***^ the Mt . r er ^ of ^ ^ ^ 

heat treated at a .ass tenperatur. «, itt ^ low 

than th. artatiniation temperature of the 

starches included in the rotation „a y Sara> , T a£sure 
that no or substantia no atlrch geUt^ation 
15 occurs, particuiarly as the a»,unt of „ t « i. 
Increased • 



The temperature of th* heat treated 



mass is 



20 



25 



typically reduced to a t^rature below about 1* 0 >T 
preferably below about 130"F before th* l iposoM ^ 
encapsulated exponent is admixed with the ^ Ss . 
Reducing the temperature of the heat treated »ass below 
ahout X40-F reduces excessive rapture or the liposomes. 
The liposomes M y be added to the extruder toward the 
discharge end such that the liposomes are not subjected 
to excessive mixing. The q£ liposoines ^ 

sufficient to provide, £or exajaplef abm 1% ^ ^ 

10% by weight of the encapsulant- based on the weight of 
the cookie mixture . 
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m the preferred embodiment, ^ heat ^ 

15 adttiXed iW ~tru«- Itt the lip 0soae . 

encapsulated component. *he con.istency of the heat 
treated mass should be such that the fihear in the 
5 extruder does not rupture the liposomes. ^ 
ingredients are preferably extruded as a dough-like 
mixture and f 0riaed into cookie pieces which can be baked 
to a finished cookie. Ste heat treatment of the 
ingredients reduces the baking time spared to 
10 conventionally prepared COofcLe doUghs . ^ 

baking time enable* a substantial portion of ^ 
liposomes to remain i» tao t. The extent of rupture of 
the liposomes „iii ae pend, in part, on the temperature 
and duration of the baking. Xn this manner, the rate of 
15 release of the encapsulant can be controlled by the 
baJting step. 

In one embodiment of the invention, the liposomes 
may be selected to rupture, for example, at the post- 
extrusion heating temperature. in this manner, the 
20 liposomes are able to release the encapsulant to the 
product by the application of heat. Suitable 
encapsulant* may include flavors or fragrances to 
enhance the aroma of the product as it is renoved frcm 
the oven. i„ this embodiment, the partially-baked 
25 cookie preforms may be packaged without the post- 
extrusion baking atep. Tbe consumer may then finished 
the baking of the preforms in an oven to obtain a 
leavened, freshly baked product . 
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The liposomes can enc apsu i ate ^ y numbei . q£ 
desirable compounds. For example, a flavoring or 
flavoring enchancer can be liposome-eneapsulated and 
then mixed in the cookie composition. When tha consumer 
5 eats the cookie, the lipomas can rupture to release 
the flavoring. An alternative embodiment,, the 
oncapsulant may be a volatile, fragrant compound, wnen 
the cookie is reheated in a convection oven or a 
microwave oven by the consumer, the liposomes will 
10 rupture and release a fresh ^ and flavor simil4r 

those of to those of a freshly baked cookie. LiposoiMiS 
can further provide a sustained release of a 
preservative, antioxidant, or pH-sensitive component, 
such as aspartame or vitamins. Cookie compositions may 
15 use, for example, alkaline leavening agents, such as 

sodium bicarbonate, which raise the pH of the dough-like 
mixture. Aspartame, however, is more stable in acidic 
environments. By encapsulating the aspartame in the 
liposome, one can maintain the aspartame in its stable 
20 form for a longer period of time. 

At the exit end prior to or at the optional extruder 
die, which is generally the point of maximum pressure, 
the temperature of the dough-like mixture which is 
formed in the extruder should be less than the boiling 
25 point of water {212 "F) , more preferably less than about 
200 "F, most preferably less than about 140 'F to prevent 
excessive rupture of the liposomes. Generally, the 
temperature of the heat treated mass and dough-like 
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mixture in the extruder should not be reduced to below 
about ioo'F, for example, to avoid mixing difficulties, 
increased pressure, or increased risk of substantial oil 
separation or extruder surging due, f or example, to 
5 increased viscosity or oil solidification. Also, 
excessively low eartrudate temperatures may impair post 
extrusion forming, shaping, and cutting operations, 
increased post extrusion haating times and/or 
temperatures for leavening purposes also result from 
10 excessive cooling. 

in producing the dough-like mixtures in accordance 
with the present invention it is preferred that 
substantially no moisture content reduction occurs and 
tnat the dough-like mixture retains a sufficient amount 
of water for proper leavening during post extrusion 
heating. 

All or a portion of the texturizing ingredient, such 
as solid, crystalline or granulated sugar, may be 
admixed with the cooled heat treated mass at the same or 
at a different location from addition of the water or 
other aqueous source to control the texture of the final 
baked product. 

Addition of a solid, crystalline or granulated 
sugar, such as sucrose, and subjecting it to high 
extrusion temperatures tends to promote sugar melting 
and/or dissolution and thus a crunchy texture in the 
final product. Addition of all or a portion of the 
crystalline sugar to the cooled mass rather than 



15 



20 



25 
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subjecting it to high extrusion temperature^ tends to 
avoid excessive sugar melting, and/or solubilization and 
promotes a tender texture in the final product. Thus, 
all, a portion (e.g. *bo„ t 15% to about 85% by weight, 
based upon the total amount of solid, crystalline or 
granulated sugars) , or none of the solid or crystalline 
* sugars may be subjected to the heat treating stage to 
control texture in the final, p ost extrusion faakwl 
product. 

Also, the greater the degree, or portion of s «g ar 
melting and/or dissolving, the less the viscosity of the 
extrudate. Accordingly, the relative amounts of solid 
or crystalline sugar: a) subjected to heat treatment 
upstream, and to) subjected only to the downstream 
cooling stage may be used to control the extrudate 
viscosity for subsequent forming or machining, and/or to 
control the texture of the final baked good. 

The downstream addition of a texturizing ingredient, 
such as sugar, reduces the mass subjected to heat 
treatment which permits heating of the upstream 
ingredients to a higher temperature at a given 
throughput rate. Also, the downstream addition of the 
texturizing ingredient such as sugar, which is at a 
relatively low temperature (e.g. about room temperature) 
helps to cool the heat treated mass. 

Various granulations may also be used to control the 
degree of sugar melting and/or dissolving, with larger 
sizes tending to result in less melting or dissolving. 
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The addition of liquid sugar, such as sucrose syrup, may 
additionally promota crunching of the final product. 

The residence time of the added liquid water or 
added liquid source of water, a* well as the resides 
time of the texturing ingredient, such as sugar, added 
downstream after initiation of the reduction of the heat 
treated mass temperature should be sufficient to enable 
the attainment of a substantially homogeneous dough-like 
mixture. The residence time in the cooling or reduced 
temperature stage should also be sufficiently long to 
reduce the mass temperature so as to avoid substantial 
expansion or puffing of the dough-like ffiass upon 
extrusion. The average residence time in the cooker 
extruder of the water and crystalline sugar added to the 
heat treated mass may, for example, be from about io 
seconds to about 60 seconds. 

Just prior to extrusion, or upon extrusion through 
an extruder die, the dough-like mixture may be heated, 
for example, by about 3'F to about 30'F. This heating 
may be used to adjust dough consistency or viscosity 
provided that adverse oil separation or extruder surging 
does not occur. The post cooling heating may be used, 
for example, for controlling flow in the die, 
particularly at low moisture contents. 

The pressure in the cooling stage is generally less 
than about 20 bars absolute, preferably less than about 
10 bars absolute. The pressure drop across the 
extrusion die is generally less than about 20 bars and 
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maas and to avoid surging. 

tea either sep„« aly or . ^ ^ 
"our or s olia or ™ lline ^ £or ^ 

-or i«, bB ^ „. fo „ separateiy ^ m 

the shortsnin, or fat in the h „ tin , s ^ „ ^ 

tne water in the cooling tta ™ 

^ »u*^e or nne process of the 

present invention. 

I^redients W bich promote browni ^ ^ ^ 

15 Protei^ceo^ Aerials ^ r . ducijig ^ 
Preferably added in the neat treating atage, * he dry 
Ingredients may, for e*a»ple, be preblended with the 
flour or added separately. The proteinaceous material 
and the reducing Sllgars ^ ^ ^ ^ fa ^ 

20 stage depending upon the degree of browning desiredf ^ 
the «*ter content of the ingredients. These 
ingredients, as well as any other additives In dry far* 
-ay be pretended with the upstream or downstr™ SUgar , 
for example, or added ^^^y tw^^ Likwise ' 
additives whi«h are in liquid form ^ be 
-ith the added water or liquid .curce of water or they 
be separately added to the extruder. Generally, 
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preblend^g ot minor iljgredieftts fQr ^ di±ion ^ ^ 
extruder is preferred for achieving homogeneity. 

Heat labile ingredients, such as various vitamins 

* in * ralS ' flaVGringS ' sweeteners Sucn 

5 as aspartame, and the like, are preferably addad in ^ 
cooing stage so as to reduce the po Ssibility of thermal 
decomposition or degradation. ^ neat: labUe 
ingredients may, for e^ie, be pre blended w±th sugar 
added downstream in the cooling stage or with the added 
10 water. They M y also he added separately, for instance 
downstream of the sugar or water addition. 

Shear sensitive ingredients, such as chocolate chips 
or other flavored chips, raisins, nuts, fruit pieces or 
other inclusions or particulates are preferably added to 
15 the cooling stage, ibe sbear sensitive ingredi«„ ts * re 
most preferably added downstream of the downstrean sugar 
and water addition. Adding the shear sensitive 
ingredients near the exit or in the last barrel section 
of the extruder serves to maintain particle integrity by 
reducing their exposure to the mechanical action of the 
screw elements. Flavor chips, such as chocolate chips 
may be added at temperatures below room temperature, for 
example at about 20 -F to about 65 *P so as to reduce 
melting of the chips in the dough-like mixture. 

The dough-like mixture is extruded from the cooker 
extruder to obtain an extrudate without substantial 
moisture loss or flashing because the temperature of the 
dough-like mixture exiting the extruder is less than 



20 
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about The extruded dough-like milrtnires Qf ^ 

present invention will preferably have a shelf~ stable 
water activity of i_ than ^out 0 .7, preferably less 
than about 0.6. The shelf-stable compositions of the 
5 present invention may be packaged a s shelf stable 
presets in moisture and oxygen impermeable panging 
materials for subsequent Wening and broking in a 

post extrusion oven sii^h 

oven sucn as a conventional home 

microwave or convection oven. 

The dough-like mixture may exit the extruder through 
a die having various shapes, such as animal shapes, 
circles, sguares, triangles, star-shapes, and the like! 
The extrudate may be out at the die toy a rotating knife 
for example, or by a wire cutting device. 

The dough-like mixture may be formed into a 
continuous rope by the use of a round shaped die 
orifice. It may also be formed into a ribbon or sheet 
by the use of a horizontally oriented slit or elongated 
sheet shaped die orifice. The continuous ropes, 
ribbons, or sheets may be cut into pieces using known 
reciprocating cutters. 

The dough-like mixtures of the present invention may 
be extruded without the use of a die plate. The thus 
obtained extrudate, or even die-extruded extrudates, may 
be formed into pieces using conventional dough-shaping 
*nd forming equipment, such as rotary molders, wire 
cutting machines, sheeting rolls and reciprocating 
cutters, and the like. 
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D-lifce convention.! oookU Bcoa ^, 
-o-Sh-Ott. of the eKtrudM 

co Pieces whe n hot 

* piece, npon wlre m ^ « t*. 

cutting or other cuttit,^ 
nation*. Preferably the e** „ ^ 
Pieces at ♦ «*trudate* arc r 

Pieces at temperature of f:rmil . nto 

150*p. " * to about 

Consistency, viseo^ , 

" e^tes for proper * o, the 

proper aachin^g Bay be adj 

example, by water or oil ' f02r 

extrude . add itao „ or ruction in 

extruder, or by heating prior to the di* at _ 
«**r eating ^ the die. * 
Coofcie hi ts or COofcie crab . like 

15 produced by extruding ^k- * 

extruding the dough-like ffiixturG ^ 

low pressure drops e rr „4*v ^ 

extruder dae > or at- i™, ^- 

at low ai . flow Mt „ so ^ 

extrudate spontaneously foras into „, 

m . * t °™ s Pl™=« upon falling, 

onto a moving >. lt for «• 

nultituae of holes of » 

Kie pieces may then n 
haaH + 7 e " ^ leav «^ *7 Post extrusion 

heating to form coolcie-like D i«„ M 

X@ Pteces ° r ^ts. The hits 
™ay be screened or * 

« or sized to obtain c ookie bits or 
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"cookie chips" h 

9 a ~— u^ siM 

ae TOItie "ts or cootie chip, 
**• °t»« promts. ^ „ be «"*P°rat* d 

^to molten ch OC oi ate Jn a , lpS °r bits 

^vwjj. ace in a moid mr . A 

"to the product My , for exaaol iterated 

y ve ignt , based uDcm ' . 

cooJcie chin ,* , 6 Wei S** of 

WCi ® caiip chocolate product -, 
l±v» n1 Product, a-he leavened cookie- 

luce pieces or bits also aay b*- al 

for use in ' ±Ilto cr u*b* 

use in pie crusts, for exar,ni a 

example or, b) compacted i„ 
- - «^e, to Pr ^ ^ ooo^riT 

JJ. -™ aoDgll blts My ^ ^ - 

produce the unitary products. 

«U- products My be produMd ln accoraance 

*ith ^ ^ria!,. ^ co^^^t 

formed by the uba * 

y use of a concentric die or a fcuK~ • 
vri+ui ^ tube inserted 

^iUhxn the die orifice. Fin^ 

Filled products * ay also be 
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produced by transporting the dough-liKe mixture 
extrudat^ to a conventional enrobing or encrusting 
machine, such as produced by the Bheon Manufacturing 
Company far post extrusion filling with a filler 
5 material , 

Examples of fillers which may be used include 
chocolate, vanilla, butterscotch , fruit, peanut butter, 
and cheese-flavored fillings. The filling material may 
also be a separately produced dough-like mixture for the 
10 production of multi-flavored, multi -colored, or multi- 
textured cookie products. 

The extrudate pieces are leavened and further 
browned using: a) electromagnetic radiation or 
electronic heating, such as dielectric radio frequency 
15 heating, microwave heating, or infrared heating, b) 
heated air, such as from a convection oven or fluidized 
bed heater, c) frying, or d) combinations thereof. For 
example, a combination may comprise microvave heating or 
dielectric radio frequency heating for internal heating 
20 and infrared heating for more intense surface heating. 

The microwave, infrared, and radio frequency energy may 
he applied at pressures of from about, 0-2 bars to about 
6 bars. 

When applying dielectric heating , the low conductive 
25 food product- to be heated is placed between electrodes, 
which act as capacitor plates, and forms the dielectric 
of one or more capacitors- A high frequency voltage is 
applied across the electrodes. Alternating of the 
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remuts la heating of the proauot. 

The fr^^ ,c„«,l ly Med £or dieleotric 
Wxng ^out 2 to 90 HH Z , «. g . ^ ^ 

« « MHz, or ahout 4„- 41 ^ ^ 

g-nerauy u«* for »i=^v e h^tln, Ior 

2 ,450 «Hz for Settle ov^ ^ ^ B „ ^ S J 
MHz for industrial ovens. 

The heating of the pieces in the dielectric or radio 
frequency oven, microwave oven, or combinations thereof, 
dr in a fryer is generally p * rfraed SD ^ 

leavening and browning is achieved, for example, within 
about 90 seconds, preferably within about 60 second*, 
depending upon the thickness and diaaeter of the pieces. 
Infrared heating, conductive heating, and hot air 
heating are generally conducted within about two to 
three minutes. infrared heating should generally be 
performed subsequent to another form of post extrusion 
heating, it tends to heat the surface and for* a skin 
which prevents leavening gases from escaping. 
Generally, the heating of the pieces or cookie preforms 
in the post extrusion oven should be sufficient to 
result in an internal temperature of at least about 
X60-F, preferably at least about 190 *F in the cookie. 

Dielectric radio frequency ovens, microwave ovens, 
infrared ovens, hot air ovens, and the like which may be 
used are conventional, industrial scale continuous 
throughput ovens. Continuous, conventional fryers may 
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»1bo be u soa i, of thc present lnv 

—ctlv. heati„ g d „ vloeo whlch My fce 
waffle-type conductive haaters. 

Tne post etou^ h6 at 6a leavan6(J productc cf ^ 
prasant invention have a „ter . rtlvity fif ^ ^ 
about 0.7, prej^y less ^ „ , „„. 

oontent of the pre***, i. ,„.r^y 1MS ^ ^ e% 
by Weight, snl ta= ly fro. aoout 2 * by „ eignt to ^ <% 
by waigw, based up=„ th<! „ eight « ^ pQet 
XO *aw product, allusive of incision.. n,. prwlU(5ts 
~hibit a cookie crunb-lilce structure appearanca, and 
ta*ture and structural integrity, starch 0 elatini za tio« 
(manured by differential scanning oalori.etry, for the 
=oo*ie products of the prssant invention is generally 
15 1&bb tiban about 5%. 

In the process of the preset invention, a cooker 
extruder Having two screws is preferably utiii 2ed . 
Preferably the screws of the extruder will be co- 
rotating, i. e . # rotate in the same direc±ion Co _ 
rotating twin screw elements, generally provide thorough 
mixing and conveying of the components, with the 
elements of one screw continuously wiping the other 
screw. This is particularly advantageous when the 
composition being mixed has a relatively high viscosity. 
Suitable extruders which »ay be used in the present 
invention include: (i) WENGER model series TX by Wenger 
of Sabetha, Kansas, (2) oodel series mpf by Baker 
Perkins, (3) model series Be by Creusot Loire of Paris, 
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Franca, and preferably 4) model series ZSK or continue 
*>Y Werner and Pfleiderer. single screw extruders 
including those with a horizontally oscillating screw 
during rotation (i.e. a Bo*. kneader by buss of 
5 Pratteln, Switzerland) may al 8 o be used in accordance 
with the present invention. 

A preferred screw configuration which may be used in 
the present invention with a Werner and P£ leiderer model 
ZSK-57 twin screw cooker extruder is disclosed in 
copending U.S. patent application serial no. 362,375 
entitled "Extruder Apparatus For Producing An At Least 
Partially Baked Product Having a Cookie-Like Crumb 
structure," filed in the name of Bemhard Van Lengerich 
on June 7, 1939. The disclosure of the latter 
application is incorporated herein by reference in its 
entirety- 

' m& extruder throughput or mass flow rates utilized 
in "the present invention with a Werner and Pfleiderer 
ZSK 57 twin screw cooker extruder are generally from 
about ISO lbs/hr to about 850 lbs/hr of extrudate. 
Higher rates may be achieved with other models. For 
example, a throughput rate of 6000 lbs/hr may be 
achieved using a Werner and Pfleiderer model Continua 
120 cooker extruder. 

Referring now to the drawings and initially to Fig. 
1, there is illustrated a side view of an extruder 10 
arranged according to the present invention. The 
extruder 10 comprises a plurality of barrel sections, 
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..... tveive barrel section ai _ 22 (See ^ fJ ^ ^ 

acre, channei 23 £orned p±g aj 

=ect ions U . M « e fiscened ena . to . emJ , tQ Me Mother 
with th. re .p.=tiv. >o„ srotlons 2 , axlllly ^ M 

extruder lo* 

in this ^, «„ 24 _ 25amba arraBgad 

In an int^hia, irringH , ent , to ^ 

=r-s-sec*i on facre » rrM1 OM ^ of ^ 

01rr * 1 ^ bY t= the other e« 

Tfte twin 8eraws 24 , 25 ^ Mnpw ^ ^ 

olectric »otor 28 . adjao<2nt ^ ^ ^ 

the ««« for rotttion „ ltMn ^ screu 

*77 * 
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A dry in^rodLnt feed port 30 ls ^ 

b«xel section u a SBOOM ^ ^ ^ 

« is provide,, i„ Mction 18 _ ^ aad . tiOT ^ 

11 «na 1 2 an* . ^cond li^io feea 33 ls ^ 

barrel element 18, 

AS ******* in Fig. lf ^ e^rua^ ifi diviaaJ 
«to a blending 2one , a heat treatment ^ ^ 
conveyance zone and a mixing aona. 

Sateing now to Fig. 4, t*ere is ill UBtrated in 
schematic f or», a specific screw config^^ for each 
ot tvin screWB 24> 25> ^ ixiustra^ screw 
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configur« tion is no. describe* as a representative 
**>odi*eht of the present Mention. Each of the screws 
24, 25 comprise* a series ot rt ««t. intending with 
a« adjacent identic! series of elements of the other 
screw 24, 25. Screw elements 34f 35, the upstream most 
elects, are arranged directly, beneath the first oxy 
ingredient feed port 30. lixe aC rev elements 34, 35 each 
include a continuous screw-like thread 36 to rapidly 
convey dry ~ ingredients such as flour and a portion of 
the crystalline sugar into tne screw channel 23- Each 
of the elements 34, 3S comprises an 80/80/SK screw 
element which indicates that the screw-like thread has 
a pitch of 80 and that each element is so mm i„ length. 
33ie SK designation indicates a shuffle kneader which 
includes an undercut thread to catch and convey dry 
ingredients as they are input through the dry ingx*dient 
feed port 30. The first liquid feed port 32 is arranged 
adjacent the first dry ingredient feed port 30 for input 
of oil. The screw elements 34, 35 generally comprise 
the blending zone of the extruder. 

A screw element 37 is arranged immediately 
downstream from the 80/80/SK elements 34, 35 and 
comprises an 80/40 ©crew element (i.e. , a pitch of 80 
and a length of 40 mm). The screw element 37 is 
followed immediately fay a 60/60 screw element 38 and a 
40/40 screw element 39. The progressively shorter, 
lower pitch screw elements 37, 38, 39 decrease the speed 
of conveyance to thereby increase the degree of fill of 
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the input oil and flour ingredients within the bore 23. 
Degree of fill refers to the percentage of the free 
volume of the bore 23 occupied by ingredients being 
conveyed by the screw element* 24 , 25. 

An igel element 40, which is 40 mm in length, is 
arranged immediately downstream from the screw element 
39. An igel element includes churning projections 4i to 
provide a chopping action to the ingredients within the 
bore 23. The igel element 40 does not itself 
substantially convey material which causes a further 
increase in the degree of fill. The through put flow of 
ingredients through the igel element 40 is caused by the 
pushing action on the ingredients by the 3crew elements 
34 r 35 37, 38 and 39 upstream from tne igel element 40. 
15 Two 40/40 screw elements 42, 43 are arranged 

immediately downstream from the ig^i element 4 0 to 
continue the conveyance of the ingredients. Two 
additional 40 mm igel elements 44 , 45 are provided 
downstream from the screw element 43 . These igel 
20 elements 44, 45 are spaced from one another by a 40/40 

screw element 46. Moreover, an additional 40/40 screw 
element 47 is arranged immediately downstream from the 
igel element 45. The igel elements 44, 45 and screw 
elements 4 6, 47 thereby provide alternating elements to 
25 cliop, convey, chop and convey the ingredients. This 

sequence gradually increases the degree of fill and 
churns the ingredients to afford a better mixing of the 
ingredients. 
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A first heading block element 4S is positioned 
directly downstream fro* the screw element 47. The 
kneading block element is used to mi* the ingredients 
and comprises a KB/45/5/20 element. This indicates that 
5 it is a kneading block having 45 • right hand angle 

staggered kneading discs, relative to one another around 
the axis of rotation of the screw, 5 total kneading 
discs in the element and the element is 2 0 mm long. 

The kneading element 4S is followed by a 40/40 screw 
10 element 49. Thereafter, there is an alternating 

sequence of kneading block elements 50-56 and interposed 
screw elements 57-63. Each of the intermediate screw 
elements 57-63 comprises a 40/40 screw element while the 
kneading block elements 50-56 comprise, in downstream 
15 order, a KB/45/5/20 element (Kneading block 50), four 

KB/45/5/40 elements (kneading blocks 51-54) and two 
KB/ 45/5/60 elements (kneading blocks 55-56) . 

The gradual increase in size of the kneading block 
elements 50-56 and relatively short, low pitch screw 
20 elements 57-63 in-between the successive kneading block 
elements causes a continuing increase in degree of fill 
and a vigorous mixing of the ingredients. 

Each of the barrel elements 11-22 includes 
electrical heating elements 500 and cooling water flow 
25 tubing 501 to control the temperature of the barrel 
element. Such a temperature controlled barrel element 
comprises, for example, a model 2SK-57 extruder barrel 
element manufactured by Werner & Pfleiderer. The 
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viscosity of the ingredients comprising flour and oil 
is not sufficient for friction heating due to the 
vigorous mixing action of the kneading blocK elements 
50-56- Accordingly r tb£ electrical heating elements of 
S barrel elements 12*16 are operated to raise the 
temperature of the ingredients* The electric heating of 
the barrel elements 12-16 are operated to raise the 
temperature of the barrels to as high as possible, e.g., 
at least 350* F, for a given throughput rate to promote 
xo Halliard browning and flavor development and to reduce 
the amount of post extrusion heat treatment required for 
final baiting. 

Thus, the ingredients comprising flour and oil fed 
through the first dry ingredient feed port 30 and first 

15 liquid feed port 32 are thoroughly mixed and heat- 
treated by the overall conveying, churning and mixing 
action of the screws 24, Z5 and heating effect of the 
barrel sections 12-16 upstream from the second dry 
ingredient feed port 31 and the second lisjuid feed port 

20 33, The barrel sections 12-16 generally comprise the 
heat treatment zone of the extruder* The term 
"vigorous" as used herein means a mixing action which is 
sufficient to thoroughly mix the ingredients input 
through the first dry ingredient feed port 30 , including 

25 the flour, oil/ and, optionally, crystalline sugar, and 
to facilitate distribution of the heat applied by the 
heating coils throughout the ingredients. In addition, 
the term relates to increasing the degree of fill to a 
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level accommodating heat conduction from the heating 
elements through the screw channel 23 and into the 
ingredients. 

The second liquid feed 33 is provided in barrel 
5 section 18 for the introduction of added water or a 

source or added water. As noted above, the aade d. water 
modifies the consistency of the heat treated ingredients 
comprising flour and oil to provide a mass having 
sufficient foraability and maehinability for post 

10 extrusion processing. Moreover, a cooling water flow is 
provided in the barrel sections 17 and is to reduce the 
temperature of the ingredients within the barrel 
sections by conduction and thereby reduce the tendency 
toward oil separation. 

15 Immediately downstream from the last screw element 

63 of the alternating screw and kneading block elements 
is a high speed conveyance zone comprising a series of 
screw elements €4-68 of generally increasing length and 
screw pitch. As illustrated in Fig. 4, the series of 

20 screw elements 64-68 are located immediately upstream, 
directly beneath and immediately downstream from the 
second dry ingredient feed port 31, in barrel sections 
17, 18 and 19. 

The screw elements 64-68 comprise 60/60, 80/80/SK, 
80/80/SK, 80/4O and 80/80 screw elements, respectively, 
which increases the speed of conveyance of the heat 
treated ingredients and thereby reduce the compressive 
pressure on the ingredients as well as the degree of 
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fill within the bore 23 Mediately below the second dry 
ingredient reed port 31 # 

Accordingly, a relatively large quantity of a dry 
ingredient, e,g., crystalline sugar, can be added to the 
material flow through the second dry ingredient feed 
port 31 inasmuch as the degree of fill has been reduced 
by the action of the screw elements 64-68 to provide 
sufficient free volume within the screw channel 23, m 
addition, the increased speed of conveyance caused by 
the screw elements 64-68 rapidly moves the added 
crystalline sugar downstream from the second feed port 
31 to prevent back fill flow out of the second feed port 

31, 

The crystalline sugar and water are added after the 
high temperature mixing or the ingredients 30 # which 
occurs in barrel sections ll~is, and are, therefore, not 
exposed to processing conditions which can cause oil 
separation and excessive dissolution of the sugar. 

Screw elements 69-71 are arranged downstream from 
the screw elements 64-68 and comprise one 60/60 and two 
30/30 elements, respectively, to reduce the speed of 
conveyance and again gradually increase the degree of 
fill* A kneading block element 72, which comprises a 
KB/45/5/20 element, is provided downstream from the 
25 screw elements 69-71 to mix the added sugar and added 
water into the other heat-treated ingredients . 

Two additional screw elements 73, 74, which comprise 
a 40/40 and 80/160 element, respectively , convey the 
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Ingredients to a final kneading block element 75, which 
comprises a KB/45/5/60 element for final mixing of the 
ingredients. The kneading block elements 72, 75 provide 
the. final mixing zone, of the extruder. 

The final elements of the twin screws 24, 25 
comprise screw elements 76-78, which include an 80/80, 
a 6Q/60 and a 60/120 element, respectively. These 
elements convey the ingredients to an extrusion die 
plate 79 "and develop sufficient pressure within the 
ingredients to force the ingredients through the 
extrusion die, without moisture flashing and without oil 
separation, as a partially baked and uniformly mixed, 
homogeneous cookie dough-like mass which can thereafter 
be shaped, formed and cut before final baking* 
15 The present invention is further illustrated in the 

following examples where all parts, ratios, and 
percentages are by weight and all temperatures are in 
*F, unless otherwise stated: 
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EXAMPLE 1 

A liposome-encapsulated Maillard browning reactant 
may be prepared by encapsulating the basic amino acid, 
L-lysine, according to the following procedure. l- 
lysine (mono hydrochloride salt), in the amount of i 
gram, was dissolved in 33 ml of water containing 0.04 
grams of glycerol ♦ The pH of the solution was 9.3. 
Sodium hydroxide, IK, was added to the solution, such 
that the pH was adjusted to l pH unit above the pKa of 
the alpha amino group. final pH was 9.5* The aqueous 
solution prepared above was brought to 65 *c, a 
temperature just above the phase transition temperature 
of the phospholipid to be used in the formation of the 
vesicle membrane bilayer. The phospholipid was a 
15 phosphatidylcholine sold under the name of Phospholipon 

100-H- Three grams of the phospholipid were added to 
the aqueous solution at 65 *C. The suspension was 
allowed to stir for eighteen hours at 65* C. At the end 
of eighteen hours, the liposomes so formed were allowed 
2 0 to cool to room temperature - Liposome vesicles thus 
formed were examined by light microscopy and found to 
range in size from 4 to 24 microns in diameter. They 
were also found to show "form" birefringence under 
polarized light f consistent with the presence of a 
25 condensed, ordered crystalline state • Liposome vesicles 

were separated from the bulk aqueous phase by 
centrifugation to form a liposome gel. The amount of 
lysine encapsulated was 28 mg/g of wet liposome, This 
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corresponds to an encapsulation efficiency of 59% an d a 
total lysine content of 3* by weight based on the total 
weight of the liposome gel. The viscous gel can be used 
as is or "dispersed in water to a pumpable consistency. 

5 EXAMPLE 2 

The ingredients, their feed placement, and their 
relative amounts which may be used to prepared a cookie 
having a crumb-like structure and texture using 
extrusion heating and microwave baking in accordance 
10 with the present invention are: 

xygREQmr and piACEmsm' wetgwv * 

poKponetrt 1 s — first drv feed port-. 

Wheat flour, bleached 

(about 12% by weight water) 49.88 

15 Non-fat dry milk (about 52% by 

weight lactose) 1-50 

sa;it 0.75 
figgponent 2, : second drv feed port. 

White sugar (sucrose), granulated 14.72 

20 Brown sugar (about 89% sucrose, 

3% invert, 4% non-sugar solids, 

3% water) 6 . 86 

Sodium Bicarbonate 0.25 

Liposome— Encapsulated Maillard 
25 Browning Reactant of Example 1 3.50 

Component 3: first liq uid feed var-i- 

Soybean spray oil 22 . 56 

Total 100,00 
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The co-rotating twin screw cooker extruder which may 
be used to prepare the cookie products of the present 
invention was a Werner and Pfleiderer ZSK-57 equipped 
with a screw configuration as shown and described in 
copending U.S. patent application aerial no. 362,375 
entitled "Extruder Apparatus For Producing An At . Least 
Partially Baked Product Having A Cookie-Like Crumb 
Structure," filed in the name of Bernhard Van Lengerich 
on June 7, 1989. The extruder has twelve barrels, each 
provided with external, jacketed heating and cooling 
means. First and second dry feed ports are Bet up at 
barrels 1 and 8, respectively. These two dry feed ports 
are open to the atmosphere. The first liquid feed port 
may be set up between barrels i and 2. The second 
15 liquid feed port is the same as the second dry feed port 
at barrel 8. The second liquid feed inlet pipe is 
inserted into tfte open port at barrel 8 so that optional 
second dry feed ingredients and the second liquid feed 
ingredients could be separately fed into the same port. 

The first barrel, which contains the first dry feed 
port, may be set on constant cool to obtain an actual 
barrel temperature of less than about loo'F. The 
remaining eleven barrels may be divided into 7 
separately measured barrel temperature zones. The first 
through the twelfth barrels are hereafter also referred 
to in the Examples as "barrel 1," "barrel 2," and 
"barrel 3," etc. Barrels 2 and 3 correspond to 
temperature zone 1, barrels 4 and 5 correspond to zones 
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3, 4, and 5, respectively, barrels 9 and io correspond 
to temperature zone 6, and barrels 11 and 12 correspond 
to temperature zone 7. 

Barrels 2 through 6 may be set to heat to 35o*F, 
barrel seven to 200'F, barrel eight may be set on 
constant cool, barrels 9 and 10 nay be set at 100'F and 
barrels 11 and 12 may be set at 110* F. 

Paddles and screw elements may be arranged on the 
screw shafts from upstream to downstream to provide: 
a) rapid conveying of the added dry ingredients in 
barrel 1, b) conveying of the dry ingredients and added 
oil and gradually increasing the degree of fin in 
barrel 2, c) chopping or mixing action for admixing th e 
oil and dry ingredients, conveying to gradually increase 
the degree of fill, and mixing in barrel 3, d) repeated 
conveying and an increased degree of mixing in barrel 4, 
e) increased mixing, conveying and increased mixing to 
gradually increase the degree of fill in * actl o£ barrels 
5 and 6, t) increased mixing, conveying, and increased 
mixing to provide the highest degree of mixing in barrel 
7, g) fast conveying of the dry and liguid ingredients 
fed to the port in barrel 8, h) conveying with a gradual 
increase in degree of fill in barrel 9, i) conveying and 
mixing with, a gradual increase in degree of fin i n 
baxrel 10, j) conveying and mixing in barrel 11, and k) 
conveying with a buildup in pressure sufficient to 
extrude the dough-like mixture through the extruder die. 
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Gradually increasing the degree of fin tends to reduce 
points of high pressure wbich may cause oil separation. 

The screws may be rotated at about 125 rpm at about 
2% of maxima* torque. The ingredients may be fed in 
5 their relative amounts to provide a throughput or mass 
flow rate of the do^gh-lilce mixture extrudate of, about 
405 lbs/hr. 

Component x may be prepared by mixing the 
ingredients to obtain a substantially homogeneous dry 

10 blend* The component l dry blsnd may be continuously 
fed to the first dry feed port. Component 2 may be 
prepared by mixing the ingredients to obtain a second 
substantially homogenous dry blend wbich may be 
continuously fed downstream to the second dry feed port, 

15 component 3 may be prepared by melting the semi-solid 
soybean spray oil to obtain a liquid oil which may be 
continuously fed to the first liquid feed port. 

At steady state, the barrel set tempera tures and the 
actual barrel temperatures may be: 
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Barrel Sat: Actual Barrel 

1 Temperature . * f Temperature . * F 



5 



10 



1 


cool 


— 


2 


350 


206 


2 


350 





4 


350 


245 


5 


350 


324 


€ 


350 




7 


200 


201 


8 


cool 


100 


9 


100 




10 


100 


100 


11 


120 




12 


120 


115 



15 32** pressure in the extruder may be less than about 

10 bars. The average or median residence time of the 
ingredients heated prior to addition of components 2 and 
4 at the second teed ports is about 40-50 seconds. The 
average or median residence time of the ingredients in 

20 the extruder from the second feed ports is about 10 to 

20 seconds. 

The substantially homogeneous dough-like mixture 
formed in the eactrud*r may be extruded through a 
horizontally oriented slit die (about 5mm high by about 
25 50 mm wide) to obtain a continuous, substantially 
unleavened ribbon. The extrudate temperature upon 
exiting the extruder may be about 140* F, The ribbon may 
be out into cylindrical pieces by hand, using a cookie 
cutter* The diameter of the pieces may be about 1/4 ™. 
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Six pieces may be subjected to microwave beating in 
a microwave oven for about 50 seconds to produce 
distinctly leavened, surface-browned cookies having a 
crmnb-lika structure. 
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WHM IS CXAIMED IS; 

1- A method for the production of a cookie product 
having a liposome-encapeulated component uniformly 
dispersed therein comprising; 
5 a) forming a heat treated mass in a cooker 

ertruder by heating ingredients comprising at 
least on* flour and shortening or fat to a 
temperature of at least about 150 *F to promote 
browning and flavor development, 
10 b) admixing water and at least one liposome- 

encapsulated component with the heat-treated 
mass with sufficient mixing to uniformly 
disperse the liposome-encapsulated component 
within the mass without rupturing a substantial 
15 portion of the liposomes in said coolcer 

extruder to form a dough-like mixture, wherein 
the temperature of the heat treated mass is 
reduced to below about 140 P F for admixing with 
the liposome component and wherein the amount 
20 of shortening or fat is at least about 12% by 

weight r based upon the weight of the dough-like 
mixture, 

c) extruding the mixture under sufficiently lov 
pressure and temperature such that substantial 

25 rupture of the liposomes is inhibited, 

d) forming the mixture into pieces having at least 
one liposome-encapsulated composition uniformly 
dispersed therein r and 
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e) leavening the places by subjecting it to post 

extrusion heating to obtain a crumb-like 
structure. 



2. The method of claim i wherein the pieces are 
leavened by heating at a sufficiently low temperature 
and for a duration sufficiently short such that a 
substantial portion of the liposomes remain intact. 

3. The method of claim l wherein said pieces are 
leavened by heating under conditions such that a 
substantial portion of the liposomes rupture and release 
the encapsulated composition. 

4. Tbe method of claim 1 wherein the flour and fat 
are heated at a temperature of at least 200 *F for about 
20 to 120 seconds to form the heat treated mass. 



10 



15 5 - The method of claim l wherein said cookie 

dough-like mixture includes a chemical leavening agent 
selected from the group consisting of sodium 
bicarbonate, ammonium bicarbonate, calcium carbonate, 
ammonium phosphate, tartaric acid, and mixtures thereof. 



20 



6. The method of claim 1 wherein said cookie 
mixture comprises about 30% to about 70% by weight 
flour, about 10% to 40% by weight sugar, about X2% to 
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40% by weight fat or shortening, and less than about 20% 
by weight water. 

7. A method as claimed in claim 1 wherein the 
shortening or fat content of said dough-like mixture is 
5 from about 20* by weight to about 30% by weight, . based 

upon the weight of the dough-lik* mixture. 



8 * A method as claimed in claim 1 wherein the 
amount of water admixed" with said heat treated mass is 
from about by weight to about 10% by weight, based 

upon the weight of the dough-like mixture* 

9. The method as claimed in claim 1 wherein said 
heat treated mass is cooled to a temperature of about 
100 * F to about 150 -F prior to addition of said water. 

10* A method as claimed in claim l wherein the 
temperature of said heat treated mass is reduced by at 
least about 35 *F prior to said addition of the water to 
the heat treated maa&. 

11. The method of claim 1 wherein said cookie 
mixture is extruded at a temperature of less than about 
140 *F and a pressure of less than about 5 bars whereby 
rupture of the liposomes and substantial fat separation 
are inhibited. 
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12. Th* method of claim l wherein said liposome- 
encapsulated component is a vitamin, flavor, fragrance, 
preservative , antioxidant , coloring agent , enzyme , 
edible acidulant, reducing sugar, or non-nutritive 
sweetenar. 



13. The method of claim 1 wherein said dough-like 
mixture includes an amount of the liposome-encapsulated 
composition such that the dough-like mixture contains 
about 0.01% to l.o* by weight of the encapsulant, based 
10 on the total weight of the dough-like mixture* 



14- The method of claim 1 wherein at least one 
reducing sugar is admixed with the flour and fat in an 
amount effective to promote Mail lord Drowning during 
said heating to form said beat treated mass. 



i 5 * 15. The method of claim l wherein said flour and 

fat include at least one protein source in an amount 
effective to promote Maillard browning during heating to 
form said heat treated mass. 

16. A cookie product having a liposome-encapsulated 
20 component uniformly dispersed therein prepared by the 

method of claim 1. 
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17. The method of claim 1 wherein said liposome- 
encapsulated component is heat-activated to release the 
component from the liposomes. 



10 



15 



20 



18. the method of claim 1 wherein said liposome- 
encapsulated component is contained in an aqueous 
liposome dispersion and said dispersion is admixed with 
the heat treated mass at a temperature and pressure 
sufficiently low to substantially inhibit fat separation 
from the dough-like mixture. 

19. Tha method of claim l wherein at least one 
sugar is admixed with the flour and fat and subjected to 
said heating to form said heat treated mass. 

20. The method of claim 1 wherein at least one 
sugar is admixed with the heat treated mass. 

21. A method for the production of a cookie product 
having a liposome-encapsulated component uniformly 
dispersed therein comprising: 

a) forming a dough-like miacture in a cooker 
extruder from ingredients comprising flour, 
water, at least one sugar, and shortening or 
fat, the amount of shortening or fat being at 
least about 12% by weight, based upon the 
weight of the dough-like mixture, wherein at 
least the flour and shortening or fat are 
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heated to a temperature of at least about xso** 
in said cooker extruder to form a heat-treated 
ma SSf and water and at least one liposome 
composition are admixed with the heat treated 
mass, said liposome composition including at 
least one lipoeome-encapeulated component and 
being admixed with the heat treated mass at a 
heat treated mass temperature of about loo*F to 
about 14 0 *F # 

extruding the dough-like mixture from said 
cooker extruder at sufficiently low temperature 
and pressure to inhibit substantial liposome 
rupture, 

c) forming the dough-like mixture into pieces, and 

15 d ) leavening the pieces in a post extrusion heater 

to obtain a crumb-like structure. 



10 b) 



22. A method as claimed in claim 21 wherein the 
shortening or fat content of said dough-like mixture is 
from about 20% by weight to about 30% by weight, based 
upon the weight of the dough-like mixture. 



23. The method of claim 21 comprising admixing at 
least one source of water with the heat treated mass in 
an amount sufficient to form a dough-like consistency 
and at sufficiently low temperature and pressure to 
25 inhibit substantial fat separation. 
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24 ♦ The method of claim 21 wherein said dough-like 
mixture contains less than about 20% water and has a 
water activity of leas than about 0,7, 

25. The method of claim 21 comprising admixing at 
5 least one sugar vith the heat treated mass. 

26. The method of claim 21 comprising admixing at 
least sugar with the flour and fat and heating to form 
the heat treated mass. 

27. A method as claimed in claim 21 wherein said 
10 pieces are leavened by heating under conditions such 

that a substantial portion of the liposomes rupture and 
release the encapsulated compos it ion . 
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